A novel mechanism of fluconazole resistance associated with fluconazole sequestration in Candida albicans isolates from a myelofibrosis patient.
A series of 10 strains of Candida albicans, from TIMM 3309 to TIMM 3318, were repeatedly isolated in one myelofibrosis-complicated patient with recurrent candidemia. The latter five isolates, from TIMM 3314 to TIMM 3318, became suddenly resistant to fluconazole during the 10 to 16 weeks after antimycotic therapy. We investigated the resistant mechanism of fluconazole using one susceptible isolate and two of the five resistant isolates in the series. The ergosterol synthesis by cell-free extracts from the two resistant isolates was less susceptible to fluconazole partly as a result of a decreased affinity of cytochrome P-450. Unexpectedly, these two resistant isolates showed higher levels of an intracellular accumulation of [H]fluconazole than the susceptible isolate and the control strain of C. albicans ATCC 10231. In the resistant isolate, TIMM 3318, most intracellular incorporated fluconazole was distributed in the 12,000 X g pellet (P-120) fraction by centrifugation unlike the two susceptible strains. An observation of the ultrastructure of TIMM 3318 showed the most notable alteration to be the characteristic appearance of numerous vesicular vacuoles (diameter, 150 to 400 nm); these vacuoles were not observed, however, in either of the susceptible strains. A direct observation of the subcellular fraction prepared from TIMM 3318 by the electron microscopy negative-staining method suggests that most of the vesicular vacuoles were recovered in the P-120 fraction. These results suggest that fluconazole sequestration caused by vesicular vacuoles of the resistant isolate might act as a novel mechanism of fluconazole resistance besides the decreased affinity of cytochrome P-450.